Ethanol exposure during gestational period can result in developmental, neurobehavioral and morphological abnormalities on offspring. We investigated whether maternal preconceptional ethanol intake shows ADHD-like phenotype in offspring rats. Sprague-Dawley female rats were treated with 6 g/kg/day ethanol for 10 days and mated with normal male rat at 8 weeks later. Litters were tested for their ADHD-like phenotypes using openfield, Y maze and electro-foot shock aversive water drinking test to screen behavioral abnormalities. Western blot and immunohistochemical staining were used to identify changes of dopamine and norepinephrine transporter in the brain. Offspring rats exposed to preconceptional ethanol displayed hyper-locomotive activity, attention deficit and impulsive behavior. The expression of dopamine transporter was inhibited in the striatum and also in cortex to a lesser extent. On the contrary, the expression of norepinephrine transporter was increased in the cortex and striatum. These results suggest that maternal preconceptional ethanol exposure induces ADHD-like behaviors and abnormal neural activities of catecholaminergic nervous system in SD rats. Transgenerational effects; Dopamine transporter; Methylation; ADHD Increasing amount of evidence suggests the epigenetic mechanism of action of ethanol. Ethanol exposure during gestational period can result in neurobehavioral abnormalities similar to ADHD phenotypes such as hyperactivity, inattention and impulsivity on offsprings. We investigated whether prenatal ethanol intake shows ADHD-like phenotype in F1 and F2 generations of offspring rats. Sprague-Dawley female rats were treated with 6 g/kg/day ethanol for 10 days from E6 -E15. F1 generations were cross-mated with normal rats or other prenatally ethanol-exposed litters to produce four groups of F2 generation (i.e., both parents are normal, either of the parent rats are prenatally ethanol-exposed and both parents are prenatally ethanol-exposed). F1 and F2 generations were analyzed for their ADHD-like phenotypes at different ages (3-6 weeks old) using open-field, Y maze and electro-foot shock aversive water drinking test. Western blot and immunohistochemical staining were used to identify changes of dopamine and norepinephrine transporter in the brain. Methylation status of the promoter region was analyzed by methylation specific PCR. F1 rats displayed hyperlocomotive activity, attention deficit and impulsive behavior and it was transmitted to F2 generation albeit to a lesser extent. The expression of dopamine transporter was inhibited in several brain regions with the concomitant increase in methylation status of promoter regions of dopamine transporter gene. These results suggest that ADHD-like, acquired behavioral phenotypes in prenatally ethanol-exposed rats are transmitted to second generation that might be mediated by the epigenetic control mechanism including alterations in methylation status of key regulator genes such as the one encoding dopamine transporter. doi:10.1016/j.ijdevneu.2010.07.100
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Two highly identical isoforms of the BTB-zinc finger gene Zbtb20 are expressed specifically in immature projection neurons of the dentate gyrus and Ammon's horn during corticogenesis in mice suggesting that the Zbtb20 locus encodes area-specifying hippocampal transcription factors (Mitchelmore et al., 2002) . In order to understand the functions of these Zbtb20 isoforms in hippocampal development, we used a combination of gain-of-function and loss-of-function mouse models to either misexpress Zbtbt20 in the cerebral cortex or to downregulate endogenous Zbtb20 levels in hippocampal pyramidal neurons by RNAi interference.
Misexpression of Zbtb20 converts projection neurons of the entire caudal midline cerebral cortex to pyramidal neurons that express molecular markers of CA1 (Nielsen et al., 2007, Nielsen et al., In press]. In the subiculum and postsubiculum (or dorsal presubiculum), these neurons seems to harbor a bona fide CA1 fate because they are aberrantly innervated by Schaffer collateral projections from area CA3, which terminate in ectopic strata oriens and radiatum. Downregulation of Zbtb20 expression by RNA interference impairs the normal maturation of CA1 pyramidal neurons resulting in deficiencies in Calbindin-D28k expression and in reduced apical dendritic arborizations in stratum lacunosum molecular (Nielsen et al., In press ).
The results demonstrate that Zbtb20 is required for various aspects of CA1 pyramidal neuron development such as the postnatal extension of apical dendritic arbors in the distal target zone and the subtype differentiation of Calbindin-D28k-positive subsets. They further suggest that Zbtb20 controls Ammon's horn neurogenesis by a mechanism that suppresses subtype specification and fate transition of immature projection neurons in the cerebral midline cortex.
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